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(54) APPARATUS FOR DETECTING RELATIVE ROTATION ANGLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus for detecting a 
relative rotation angle which can be set to a shaft in a short time without a 
setting accuracy required and which has a superior detect characteristic. 
SOLUTION: An apparatus 10 for detecting a relative rotation angle has a 
first rotor 11 fixed in a predetermined position of a shaft axis direction, a 
second rotor 12 fixed to a shaft 5 to be adjacent to the first rotor, and a 
magnetic material core 13 with a resonant coil 13c arranged in the 
periphery of the first rotor for forming a magnetic circuit in cooperation with 
the first rotor. The first rotor is formed of a magnetic material of an 
insulator, and a non-uniform magnetic field is formed by the first rotor and 
the magnetic material core. The second rotor is provided with a conductor 
part which traverses an area of a different intensity of the non -uniform 
magnetic field in accordance with a relative rotation angle difference when 
the relative rotation angle difference is generated between a shaft position 
where the first rotor is fixed and a shaft position where the second rotor is 
fixed. 
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^7 HcB5i£Sn$Sl2©D- : ?<h. tfli23ll©a-* 
©HHfcERSn, iWiSmi ©D-^miSbbT^lH! 

— «#*#j*u Mta»2©a-*tt, wtamiop- 

^ © B£ £ ft -5 -> A- y b tit. S t ifttBSS 2 © a - ? © 

$n-s->^7 ntt«tonBT«»«a:iirti5ftfta6*«*i; 

[0 0 0 1] 

•5. 
[0 0 0 2] 

[ft*©&*fi] gi*OXr7'J>^7h 
— >3 >i?3-f >hd>£&-S->-v:7 htf hJI'jrKJ&CT 

* k BCt-r * © £ bca *^ t b T^air % mw-e 

[0 0 0 3] .fcDIWMSjfctt, m 1 3 \ZBT «t "5 K, 0 

^L^vv\>K;^e.©h;i'^^i!i->v7 h 5aRO: 

I — ~>3 >v J a-<> h SbSr^LT^i*)^^ 7 h 5clC& 
7h5ci©rafctttt«fcSrtEftfla&&«£i;*. «*. 

M->-^7 b<Dmttmi3.\siifcftfe&. sp^okak© 
-rna«± 8S©*&fflrt-c , £»rr ^©s->t7hs 
©®teft*©"rn*fejE*fcttiUTr#n«->-v7 h 5 tc 

[00043 d©«to7SffiwiHiteA^aise©— 
ut, hi 3 tr^-r&mgg 5 o*««nenTVi*. ji© 

^ag!5 0H K-'>3>i?3-f>h5bO)a«l;, 
rt«C#«3-f;i'5 3c£«|albft:B£&1£ffitt5 3* 

sku 3zmi"r? b 5 z\z\m$ii&vi<DB]W)mi±mt 

5 1 fcBJfeU S»vt7h 5cfcttR«f»tt©BI»« 
tt«JB2Mtl/TV>*. X. 5I»«tt«*f5 1. 5 

2 ©sw£#fflt*^Htt«0j*bfcv^*#&5a*raffl 
mis*? bmz$LCtz.®ifci!i8iv>~mm\zucm\^x-5\wi 

mi4SCW 5 1,52 ©S|S©lLt»KJfiS5-r*«»©K* 



(2) ftffl 2 0 0 1 -4 3 1 4 
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51, 52m, hin©i§iiiftde©Tns« 

[0 0 0 5] 

fia-f;HcSS«*«E*«-ri:««lHllft*«Hl 4*©,&SU 

v»»^» z.<Dm&m&\z#»z,Gmt&.mzm*\z5k-rG 

10 1, G2, G3©3t?©**y:/©«SUftfiiTife5£3ft 

«. ««igis©ieftita«*tt«§iiiitt©ii«soa 
©a«iais©*atfca«t*Kifc«-r*^t^6. 

7*G1, G2, G3*»-STftVit, J8&»IU8&©f£3>)tfc 

[0 0 0 6] JlC:TriI»«ft«*f5 1, 5 2ttH«»tt 
*WU B£4ttttfftt 5 3 t> *J»)&ttg|$# 5 1, 5 2 © 

20 T?, B£OH£ff«' 5 3 t. alWimmtt 5 1,52 t©W 
C48*t7^»«3n*. H^aftffl5M 5 3 t pj» 
«tt««5 1, 5 2©|3Ii£ ? fl|35«J«V»fc, H««tt«»t 

«*iajfcMoT*fc-5fetft**«, B5gfi£ttg&# 5 3 £ 
■JJi&ateBB** 5 1, 5 2 ©Hi>aEjW£V» t £©*£&¥•*• 
?:7©WIWtfRH;)&fafcffoT— Jgfcft&fc<fc5. b 
b . ^© W W*««k/h £ 34 <h R JSTjtf] 

I^moM-eMf^g^ -v v t -5 ©t\ 

30 T» *ty7"G2, G 3 ©«6^*ttflaft0»©l»6H: 

[0 0 0 7] -7j. ^HjfiStefiB** 5 1, 5 2W©WR?^ 

1 ©«&o*tt««l§«&©#l»Jfc»«*©*<feKfrfc 0 

3&e&#*..5. tor, ^^y^GifejEsncwa-ra 

d t*t««0iS©||3»tfca«*©TjK'»>a:»t:*RfJh"r 

*->t7 h 5 fc«ti-W"r*»£\ »St»«»©H#^6 
7G 1 SiE«K«ab36:«»S«*#W* 3. 
40 IA>„ tot, ^ffi^B5 0SJ't7h5i:fJfijaM 

7h5(Dl — ->3>>'3'f>h 5b*i^®^iR«&S: 
E^ti:, ^Y-yT-G 1 t> Jltlt^bT^<bbT Li 

[0 0 0 8] -75. 4#^PS 63-45528 
«, -t©^*JS8HK*-rJ:5fc, RfSffim^£ft£ 2 
50 ^©#«14g(5W©ft^7jr^m>£{aBlr^^^gl5S:^fig-ti- 
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[0 0 0 9] toBk«1llfft£J:«&, 2 0©g«<f4gB*t© 

rara&< fife o £-5 J: ^ &n*&*&«* c . 

[ooio] #»9i©B«w:» a*ftw-«K*»**n 

[0 0 11] 

o«i«*i«i»r«ffi«cH)esn*seioD-^t. mi 

t, mi ©a— ^©HHKERSft, Iion-^tffl 

-fi&#£Pfi£U i2CO-^[t gl©D-^0@S 
Sn^yt7hfiiI2©n-^©@^$n5->t7 

[0012] mi no-? tz.omwizmts>2titcM& 

« =1 7 £ TJ£J&2 ft£#i$-163#CD3a£ ©&ft3MHg£ 
#2©n-^©i*#ffi#*i8S®«atJ&l ©P-^©H 

*cifca^*«»iHiteftflES6©ttm*ff5©-r, mi 

[0 0 13] X, »l©n-*tt|fttWfcfr 
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m 2 © p-^ ovflcff «t#J9-tt* ©& $ ©sfe^.®^ 
w*ou=7*tt*««n5. fox, mi©p-^tm 

2 ©P-^ t©¥a73fBl©^ -V y ^C^V»Tt>«caPKflf 

s-r ->*7h^©*aig«©t&*tttttt 

[0 0 14] 

[%m<onmomm bit. wm&&mvx*&<m<Df& 

10 -T*. #R9i©SS 1 ©3Mt»lBC«***HSI«sAflBlftia 
glioit 0iROT2i;fn^i:, mi©p-^ 
l l. S2©n-^ l 2, RtfattttP7 13 (011: 

T-5 1 — '/a >5>a-f >h 5 b#> ^7 h 5 

0tfW-£ft-5'b©T*5. 

[0 0 15] SH1©P-^ 1 ltttfJftHISHIMfc** U 
^*^©»S*TS»)->t 7 h 5c(C0^$n 
5«t5CS-3TUS. ^2©D-^ 1 2fe$10P- ^ 

20 i i©^«fcot>^:irv»rta*iS^.fc^riSRiaf^«** 

U &*#J^*^©il$if£AT£i!r>*7 h 5aK@5£ 
SntV^. X, ^2©P-^ 1 2©Jf fflKfcH&ttttP 
7 1 StfMxkVtt^ttmmfJy^v 

[0 0 16] «oT, I2fflO-^ 1 2©^St@B«mi 
©P-^ 1 l<hgaf£&P7 1 3t©W»c^^nfcU > 
^t^7*©+K(ill/T^5. mi©P-^l 1 
tt. fiai^.«> t-fn>, ^U7 , Ptfl^> (PP) « 
7iXl/>W7r^H (PPS) . ABS«J|^©*6 
30 Ni-Zm Mn-Zn^©#Cftfi&1£*» 

^*-s©tfc^-rig-&bfc«csmttai5^e»feo, 

X. gl©n- ^1 loftflffiictt. ^0-C^-rS2 

i^&M^itX, m3iz^-TJ:o\z, &14#p 
7 i 3 tm l ©p-^©# l l bte>m-T?ffi%.&g.<o± 
tn«aAA«sn, ®n*«-P7 1 3 tmi ©P-^ 

40 ©$:K£l la<h©P«5Ta3£&«©/h£^^B;W£j& 
sns. bp^> m 1 ©P-^ 1 1 tlfttf37 1 3 t© 

mirtt*i^-a**«»ri6ansiticfe*. mi© 
p-^i i*«H5£*nfcai!)->+7h5c*«ige-r* 

[0 0 17] fflt#3 7 1 3«. ±5BUfcmi ©P-^ 

m i ©p-* 1 1 fc««UT«siEi»*»ric-r**»3 

-f ;H 3crt<#0£tlfcJ&fi££WbT^-S., m2©P- 
* 1 2 it, «*fctr;W5=£A*©**tta»fTrTr*T 
50 *0***«ilW*:«fe»J«UTV>*. X, JtOSMMMZK 
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gmm-e^k-tm 2 aiwffl«ftaH«!B'ws ufcH 5 & 

*>Wt>frtt.£.V\ZW, 1 ©P-* 1 1 tmU<D6-DCD®!K 

©#1 2b*««nwre»j«anTv»*. 

[0 0 18] 3£oT. @5(a)&I)!06 (a)C3jVf £3 
C £1©P — $r©i&l lbt^2©P-^CD®l 2bA< 

«iai&«*#*«jMK*©^«B«tt»%>»<fc?K 

9t. 31 2 ©P-? 1 2 K56*r*»««*>»«>** < 10 

[0 0 19] X. 05 (b)WI6 (b) ICsS-T J: 5 fc, S8 
1©P-:*©®1 lbtS2CD-^Oi&l 2 b**— SB*t 
rSlb-&-5«^T«^2©P— * 1 2**t&fBJ&&0S&«:«t 

©p-* 1 2K5S£-r*»«*'b't'e«£te*. stc 

05 (c)&.tf0 6 (c)lr^-TJ:pt-» 2U©P— ^©*1 
lb<tSI2©P — 1 2bd^<M(o]b-a-fc>^Vi^ 
-CttS&2 ©P-* 1 2 jWmEO&lBlB«titttJSttJMKtt 
©tttCttftttft<bP<fcD, fcT, S20D-^ 1 2 20 

[0 0 2 0] SMS"*- 7 h 5a£gHr>-v7 h 5ct*<4B 
atttfcim&rsCfcTr, g£l©P-*©*l lb££2 
©P-^Of 12b*t05(a) (06(a)) 7iMS5(c) 

(06(c)) cQintcsv^^Jcr^iTVK. cimcj&b 

T±^0«fc-5irS^Tf*^)^2©P-^ 1 21C^-r 

U — $ 1 ltf2 COP — ^ 1 2 <Dftft&3f3.\5lfefig.&. 
OV»T«Siv't7 b 5ct^»;^-v7 h 5atC9ffi»W 30 

[0 0 2 1] jyfcWKte, #JgP-Y;H 3c«, 07 K 

a-f)POLia>r>D- (0itr«0 

^-fr-T) C0Ct*^**^)*«^^fo=l/ (2tc 
(LC) , ' 2 ) &$ttt>Z>£o\Zti.-DT^Z>. 3§1©P — 
^11 £3fl2©P-^ 1 2 tCOffl^tW^IBtelCitjTJb 
j2fiCDJ;5»tm2COP-iS' 1 2K#£T**«»E©**3 

*f>x***<bU *ig|Hl»©**jajiftSS:fo**SEte*. 40 
d^&80!8ic«fcoT£© f oS&ffl-rs^t-e. 31 1 
OD-^ll (§a->t7h5c) tS2©D-^12 
7 h 5 a) Offi»«3feiaeftflE«*Si3£"«"* 

[0 0 2 2] J^ilftBjbfe.tplC. *JS9U::«<&«**IhI 

teaayfem&ei o ©«&(;:£«£. 01 4ic^-rse* 
©ttttEnsftftMUSBs o©£5c. tutttttttttm 

tS. X> SlOD-^1 l««6j*^?»?tt^®El4W-C^ 
fiE^tlTV^©T, ^1 ©P — ^ 1 1 t^2©P-^ 1 50 
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2©ffl^w^m#{4««s^^»'S*b^<T ! b, us 

1 ©P-^ 1 1 tW, 2 ©P-^ 1 2 <t©^*f#)&ls]te& 
&3kt.%2(DU—Sr 1 2©g#gl$##l$-&#©3i&£© 

[0 0 2 3] <fc0i¥ifflic«, *^{^«>+a^[5]iK^S 

&tti£B 1 0 K:fcV>T, tttt&ffitm* 1 ©P-^ 1 1 

tW&M^7 l 3©*te©T?, S#©l^'i>S*^tCiSi 
JlffiiatttfnT 1 3 0rt«itO^+y7'^-C 
3*1, *SS£bT, W#©HifcA**«Klft#UT3!lt) 

-f ;um©ra'C.''ft©^Wi» 0te*'L>tt»©tgft&£©s&« 

[0 0 2 4] X. *1©D — ^UttlBIWfcfrfc&satt 
ft£ fcJB 2 ©P-^ 12©3MMWt#iS-«#©»a ©S 

u ^affl7j©>j^T#tt**ffins. 3 -on 3 

c©-f >K—^>;*fcJB»&#*. 2 ©P- 

^ 1 2©*-»C%^$ti:TV^©-C, &fflge©JS!«- U 

[0025] tot, y-T&mz&tifzmttmmftm. 

j^m^ff 5»c^fct>T, p— :$fA ©3^ -y — 
;&fflgS£i&^ttt£*§-a\ Jij£©«t'5lCP— ^ffl©=¥' 

tf. 

[0 0 2 6] X> *6i(S:'tt ; £W-r-5a't4W-e^l©P-^ 
1 1 tfiSlttfPT 1 3 t^SifibTV^OT?, SiSPX 
HS««Sli-*Jlt36*T#*. M. ±iE©Hifi^Si»c43 
v^T. 0 4ic^-r«k^^> «ft*fa7l 3©tt**l6i* 
SLa, llOD-^l l©tt**!ai^:fiL.. ^2©P 
— 9 1 2©tfti^7j(B]^:SLci:©raiC. L B >L A . L c 

>LA©^-ffiw«*wr*©34 l »*bv i . jmcio 

T. ^1©P-^ 1 1. i2fflD-^ 1 2, 

^m^g©m^it*«i:Dfi : v^<r^::t^T^ 

[0027] mi©msmi8©*i^ n«±©#©»*» 
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SB 1 ©*JfiJ§MB©»£. 6 0©t 

£ 6o<D9]*€teiS-7i;*:#££WL. **. 3 6 0g 

©1/12 (3 OA) <Dftmm.W$:&lt>Z>. '&->X, & 
BP^, 2 0©P — :?©tejtfWftlsJ<£K*V>T3 O&EMS 

-r [^^©^hj ta * w m <o sg l» & n-s . 

[0 0 2 8] «£oT\ SI 1 ©fSJfiJBSB©ffi*HsHSA&& 

SfcD, T;W5nr>A^©»**:©*-rSI2©a-^ 1 2 

16** 1 5a©-«e»CTJU5-^A^©^l 5b£tt#£ 
ii-TSI2©D-^ 1 3!2©D-5' 
©S»#8U 5bAt->t7 h 5©ffi#W&@&ia£;i;TSI 

i ©p— ^ 1 1 t&teftPT i 3 t-ewf$.zt\ftm%-& 
^aiss i o tmmzzs* yh5 ©i§MB#s©-m&£ 20 

[0 0 2 9] Wt^T. *5S9J©*2©*lfi»lBfc«*laI 

isjeAK&msB 1 0 tra^©«i^»coviT«, m^-t 

tc«-5[Hiteftft^msB2 ott, HQKjs-r.t'SK. si 
1 ©^js^^ir«^iHifeA«^msB 1 0 * 

iyt7t-5at§ftyt7 h 5ci: 1 — >3 >v ? 3-f > 
h 5 bfr 6 fc£ -> Y 7 h 5 KlEl t) tttt *>tl%> %> ©T * 

o, sKi^^y h5c«c«±aibfc*g^i4©#:mttBC^ 30 

j&*e&5S*l©P— ^2 l**H:££n, ±iyt7h5 
afcte. ^#7^5 =tf *«©**#"?•?*•£* 0, 
Sll©n-*2 l©^SJ:0 ! b^Vif*3S ; £WT«>Sl2 
OD-?2 2*5HS3nW5. X, Sll©0-^2 1 

[0030] att** ^ 7 2 3 ktSg 1 ©iysju®©s£tt# 

37 1 3 fcH*©*!***?-** 1 . .SB 1 ©a-* 2 1 <h 

3KHBBlC**6O©#fc#fc3£*fT5tt;b0K. ¥ 40 
H««Olllfcmt2 1a, 2 2a<h#2 1b, 2 2b 

&M4Wt5^tT. mi OiZmt i-ptlBlWP- 
^2 l©W¥Mtt©t2 lb£SB14**P7 2 3 £ 
©rac**«jmi5fl|©^:*V»flH*t&0, IB1©p-^2 
l©«S®m¥PHIltt©«J>:S2 la£fi&tt*f:=i7 2 3 £ 
©raD*v*m*^*©^$V^^iJi^. -?"©*S^:, 

7ji^ci:^T#^-a#^^^ns c tfcfc*. 

[0 0 3 1] X. £©#15-«J*©!fiS©»fc*«ttft 



®*&¥HW*©#2 2b£WLT^3©-C, ->t7h5 
©ffi»«ttlSI<EftS©m«tSB2 ©P-* 2 2 ©S# 

tfc^H»€:Wr'&«t'5tC^«). SI 2 ©HffiJ^©^. 
2 o©P-^ 2 1,22 ©4B#l3efttt&£flfcft£8l£ 

[0 0 3 2] 3 6 0m©*gBtCS^Tffi*f 

Efe^«©-rn : &^ai-r-&feee)tc, 2^-^21, 

2 2©*s±a©j;5K»®»*niaittK»*u. 01 

lRtfi 1 2 IC^t" H7 h 5 ©ffi^NsHtelEHS 

^m©-rn*tcjci;TSii©p-^2 it«tt#a7 2 

3 i:T^fi£^nfca^,[H]gS*Sl2©P-^©*2 2b£* 
**K«WoT, J@&«(hI&£««&SI2©P-*2 2© 

fc^®Htci:-&iHieAS©Tnssr^i±jT^. ->t7h 
5©iftjKft«*iE«tic^aj-r«>©s^ifigtc-r§. 

[0 0 3 3] ft, ->^7hffi^0e©(HliK^S73(S]**IJ 

girt s*i£-> «e^B-fe>-^*^aig©tcM 
>u- <&si 1 © d - ^ x ttft 2 © p - ? ©as &&B KBi 

Otttt. «#EieftiK**0«7iSl 8 0STT7*h-t> 
■y-©tii73*^>. 1 8 0«ftH3 6 0S 

-e^* h-b>-y-©ai73^7'ir-r2>j;5»t-rn«. 
7 h©4a»«a:imeftaD&i«i , brai^iw*!i8'j-r*^fc* t T? 

[0 0 3 4] 

[%W©^&*] JW±^bfc«fc-5l^ *5S*K«*ffi# 
EI«te#K&ai£fite. *1©D— ^ti©«HfcE»S 

nfc«stt*j37i"e^sn««ataiHiK&5B2©p— ^ 

^7 htSB^IB2©P— ^©a^n5->t7 hficBt-t? 

*«*#EHEftflai©*aj*ff5©Tr, jm©n— ^tjs 

2©P-^i:©->^7 htt«*l^©«lD(tW«K««K« 

[0 0 3 5] X. SB1 ©P — e-^t -5^14** 

■TSZlt^Vi. ^-©^>, yv7h©M@6Mii 
SI 2 © P - ^ ©*#«C*t**S-«*©3fi S ©SA ^> 

a*©u=7«rtt**«n*. fox, sii©p-^tsi 

2 ©P-^ t©#S77(S]©^-\- -V ^IC^ V»Tt>K*K* 

ffi-r*i65'fi* t &< . ->t7 h^©^HiKfi©«a*-#^ 

[0®©f8¥^lftW3 

[0 1 ] *^©SI 1 ©^JS^^tc^^ffiMlelGAK^ 

m^Bi o*->v7h5K*owt6tifc««Tr«wsw 
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[0 2] H 1 <Dmtt®fcft&8ii}il&W 1 0 m&ti? 
71 3£&v>r«Wtc*T£l-ffi,0-eifc ; 5>. 

[04] s i ©fflttieie^g&aige i oc*v»t»« 

[0 5 3 01 ©ffittEHeft&tfctii^fi! 1 0 lr43tt€>^ 1 
<Da—? l l <h?g2cc>a-* 1 2 ©^««*SW«!BTf 

[0 6] 03C9ll©D-^ 1 1 ti2©n-? 1 2** 
0T?c&3. 

[07] 0 1 ©a -fJH 3 ct(i#jaaieI8Sfc©S§^M 
[0 8] Hl©«#@«ft**ftffi*«l 0 

•ra5^w»rS0-c*^. 
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